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This study uses ERS-1/2 Synthetic Aperture Radar (SAR) and RADARSAT
imagery, complemented by Advanced Very High Resolution Radiometer
(AVHRR) and SeaWiFS satellite imagery plus in situ measurements
(currents, wind) to describe several features of the Southern California
Bight, particularly the Santa Barbara Channel and Santa Monica Bay/Basin
regions. This region is a uniquely complex coastal environment affected by
wind-driven circulation, offshore islands and coastal promontories, with
strong relationship to the offshore California Current. In particular we
examine the extensive appearance of small (from 1-50 km in diameter)
coastal ocean eddies. Eddies are small (mostly < 20 km diameter),
predominantly cyclonic, and possibly seasonal in their distribution. These
eddies are smaller in size and are more abundant than previously reported.
In addition, we examine the characteristics of natural seeps and rain run-off
from the urban Los Angeles Basin. These observations are important in
their implications for plankton patchiness, nutrient availability, productivity,
larval transport and recruitment, and the impact and dispersal of pollutants.
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ABSTRACT: This synergistic, interdisciplinary study uses ERS-1 and ERS-2 Synthetic Aperture Radar (SAR) imagery,
complemented by near-coincident satellite (SST: AVHRR; Ocean Color: SeaWiFS) and field (e.g. ship, mooring and drifter) data
where available to describe small-scale coastal ocean phenomena in the Southern California Bight (SCB), particularly the Santa
Barbara Channel and Santa Monica Bay/Basin regions. Though part of the California Current System, SCB circulation patterns
are more complex than elsewhere off the U.S. Pacific coast, due in part to temporally variable winds, eight nearshore islands,
coastal promontories, narrow channels, and submarine canyons, basins and ridges. We describe here the extensive appearance
of small (from 1-50 km in diameter) coastal ocean eddies in the SCB. Eddies are small (mostly < 20 km diameter), predominantly
cyclonic, and possibly seasonal in their distribution. They appear to result from a number of mechanisms, including topographic
forcing and current instabilities, and are smaller in size and more abundant than previously reported. They engender significant
phytoplankton patchiness in the SCB, and likely have important ramifications for primary productivity, larval transport and
recruitment, and the dispersal of pollutants. These pollutants result from both natural and anthropogenic sources. We examine
the distribution and persistence of natural hydrocarbon seepage in the Santa Barbara Channel and Santa Monica Bay, likewise the
fate of nutrient and pollutant laden storm water runoff from the urban Los Angeles Basin, and subsequent algal bloom events.
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Figure 1. The Scuthern California Bight (SCB): schematic
mean circulation pattern and NDBC buoy locations (B#);
after Hickey, B. M., 1992, Prog. Ocean. 30: 37-115.
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Figure 5. Distribution of small-scale eddies from ERS-1/2
SAR in the Southern California Bight. Upper-case lefters
indicate cyclonic eddies, lower-case anticyclonic eddies.
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Figure 2. Santa Barbara Channel. (a) ERS-1

Figure 4. (a) ERS-1 SAR, 11/9/04, showing
oil seepage off the Santa Barbara (SB) coast;
also note prasence of onshore jet seemingly

SAR, 7/1/04, 'E' denotes - 40 km diameter Figure 3. Santa Monica Bay/Basin region. terminating In two small-scale eddies; © ESA. significant pollutant and nutrier
cyclonic eddy; © ESA. (b) Near-coincident (a) ERS-1 SAR, 12/19/04, letiers denote (b) ERS-1SAR, 8/23/35, showing oll seepage SCB coastal waters, and thus have important
(+6 hrs) AVHRR SST image showing above saveral of the small-scale eddies present; ofl Redondo Beach in Santa Monica Bay, near 50
-suwwsmndm(mv-wmmuuucsa oddy. (c) Dally averaged 5-m currents and @ ESA. (b) Blow-up of eddy D' from box Buoy 46045 (see Figure 1); @ ESA. () ERS-1 bwbgmmmmﬂ&dplhlmut )
and MBARI receiving stations were p d and wind stress from 7/1/04 indicating cyclonic in above SAR Image. (c) Near-coincident SAR, 2/14/85, showing large storm water plume * The wmhncund potential nq:m oﬂuu
similarly analyzed fnrmdenee o!’:ml.t-acnla eddies flow associated with above small-scale eddy; (-15 hrs) AVHRR SST image, note only the in Santa Moﬂc;asayg;is: g];;Ss“;\P;'IFS ‘true’ high.
other courtesy C. Winant, Scripps. (d) SeaWIFS largest SAR eddies, ©.g.'A", and 'B', are color image of Santa ra ni rom
i etecleien e SEP ; chiofophyl-a image from 10/26/07 showing i iantinabila b EoaIFS Wyisge o 2/9/98, browns indicate storm water sediment M“” ‘“ms"”weﬂ.'f:‘“ wuwl l:c Mw""g"a‘m
this recurring Santa Barbara Channel Eddy. SE end of Catalina from 4/9/98, eddy ~12 km plumes, greens blooms; image ROVBIRICRS. ¥

phytoplankton
in diameter. courtesy J. Warrick, UCSB, availability of hyperspectral ocean color imagery.




